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Technology Need:

Innovative and cost-effective technol ogiesfor the trestment
of soils containing hazardous and/or radioactive congtituents
are required to meet Depatment of Energy (DOE)
Environmentad Management (EM) needs. There is a
particular need for innovative technologies capable of
treting a wide variety of mixed wastes with radionuclides
and PCBs.

Technology Description:

The Cyclone Mdter System (CMS™) is an innovative
fossl fud fired vitrification process for remediation of soils
containing hazardous and/or radioactive condituents. This
process is an extension of an advanced, multifuel-cgpable,
combustion and meting technology being developed for
commercial glass manufacturing and waste
processing/recycling with funding support from DOE and
the environmentd Protection Agency (EPA). The unique
features of this technology provide the potentia for a
cost-effective, environmentaly safe process for the
vitrification of soils, sediments, dudges, and mill tailings
containing organic, metalic, or radioactive contaminants.

The CMS™ s a technicdly and environmentaly sound
technology which is cost effective in the processing of
contaminated soils and awide spectrum of mixed wastes.
The CMS™ isaparticularly cost effective process for the
vitrification of soils, sediments, dudge, and other wastes
containing organic, metdlic, or radioactive contaminants.
Many of the benefits of the technology, recognized by the
glass and hazardous waste management industry, apply
equdly wel to DOE'swaste management and remediation
needs.

In numerous pilot scale tests conducted by Vortec, the

Vortec Cyclone Melter
SyStem ™

CM S™ hasdemondtrated the ability to effectively process
wastes regulated under Resource Conservation and
Recovery Act (RCRA), aswdll as surrogate contaminated
soils. Smulated radionuclides and RCRA metas are
effectively retained in the glass product and do no leach
when tested using both Product Consistency Test (PCT)
and Toxicity Characteristic Leaching Procedures (TCLP).

The primary components of the basc CMS™ are a
counter rotating vortex (CRV) combustor and a cyclone
melter. A unique feature of the process is the rapid
suspens on hesting and oxidation of feedstock materiasin
the CRV heater prior to the physical chemica mdting
processes which occur within the cyclone mdliter. Theuse
of the Vortec CRV combugtor in conjunction with the
cyclone melter digtinguishes the Vortec combustion and
mdlting technol ogy from other typesof cyclone combusgtion
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systems. In the CMS™ process, granular glass-forming
ingredientsand other feedstocks areintroduced into thetop
region of the CRV combustor dong with fud and
combustion ar. Asaresult of the intense counter-rotating
vortex mixing, it is possble to achieve stable combugtionin
the presence of large quantities of inert particulate matter.
Both convection and radiation hest transfer mechanisms
contribute to the rapid heating of the feedstock materids
within the CRV hegater. Any organic contaminants in the
feedstocks ared 0 effectively oxidized. Thefluegasexiting
the separator/reservoir istreated in an ar pollution control
(APC) assembly prior to being exhausted out the stack.

Benefits:

<The Vortec Cyclone Mdting Sysem (CMS™) has
demonstrated flexibility in effectively processing a wide
variety of solid wastes and accommodating substantial
variationsin feed stock

<Ability to produce a glass product which provides
long-term immohilization of heavy metds, toxic organics,
and radionuclides

<High throughput (36 ton/day demonstration plant),
multi-fud  cgpability, high themd efficiency, and
trangportable

<Ability to oxidize and vitrify waste materidsintroduced as
durries, thus providing the cgpability for mixing
contaminated or waste oilswith various types of hazardous
solids, soil wash process sediments, and mill tailings

<Effective oxidation and destruction of organic
contaminants in the feedstock including polychlorinated
biphenyls ( PCBs)

<The CM S™ hasachieved agtate of technical readinessto
dlow commercid-scadewade vitrification

<Prdiminary cost comparisons indicate sgnificant

remediation cost savings reldive to exising joule mdting
and plasma hesting processes

36

<Reduction of hedth and environmentd risks

Status and Accomplishments:

Thisproject isinitsfind phase of development. A limited
demongtration is being pursued a the Paducah Gaseous
DiffusonPant. The demongtration will includefabrication,
condruction, and testing of the soil preparation &
feedstock precondition subsystems. Vortec will conduct
these tests using Paducah soil or suitable surrogates.

The technology is currently being used in the duminum
industry to meet RCRA land disposal redtriction, for
ceramic tilemanufacturing (Italy), and the recycle of waste
into ceramic products (Japan) Additiondly, the CMS™
has been accepted into the EPA SITE (Superfund
Innovative Technologies Evaduation) Program.

Contacts:

Marilyn Pineda

Vortec Corporation

Phone: (610) 489-2255

E-mail: government@vortec-cms.com

Clifford P. Carpenter

Nationa Energy Technology Laboratory
Phone: (304) 285-4041

E-mall: cliff.carpenter@netl.doe.gov

Online Resour ces;

Office of Science and Technology, Technology
Management System (TMS), Tech ID # 68
http://ogt.em.doe.gov/itms

The National Energy Technology Laboratory Internet
addressis http://www.netl.doe.gov

Moreinformation onthe CMS™ technology can befound
on the Vortec Corporation’s homepage at
http://www.vortec.org/default.htm
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